Hemagglutinins of influenza virus A strains have been reported to contain strain-specific and common antigenic determinants (14, 15, 17, 18, 19, 20) . This conclusion is based on the finding that antisera raised against influenza viruses can contain two different classes of antihemagglutinin antibodies: one class of antibodies which can be adsorbed onto homologous virus only and is therefore designated strain-specific antibody (SSA) and a second class of antibodies which is adsorbed both on homologous virus and on antigenically related virus strains and is therefore designated common antigen antibody (CAA).
The experiments described in this paper were designed to examine, comparatively, the SSA and CAA oriented to the influenza virus H3N2 strains A/Hong Kong/1/68 (HK) and A/Port Chalmers/1/73 (PC).
Influenza virus strains HK and PC were selected because it has been previously described (15) that the CAA of human sera obtained after infection with PC gave identical reactions with PC and HK in double-immunodiffusion tests, suggesting that the strains HK and PC share identical common antigens.
It was to be examined whether CAA and SSA are antibodies of the same specificity, differing in quality, or antibodies of different specificities.
For this purpose, the reactions of SSA with homologous virus and of CAA with homologous and heterologous virus were determined by means of the equilibrium filtration method (13) . Thereby, estimates of the number of antibody molecules (A) and of their quality in terms of the constant K of equilibrium between antigenic sites and antibodies were obtained. In addition, the relative number of antigenic sites per virus particle available for the reaction of CAA antibodies with both viruses was determined, and it was tested whether or not SSA and CAA compete for the same antigenic sites when allowed to react simultaneously with homologous virus.
Furthermore, the kinetics of reaction of CAA with homologous and heterologous virus and of SSA with homologous virus was determined by use of the photometric antibody concentration unit (ACU) method (9) . This technique has been found to discriminate objectively between homologous and heterologous antigen-antibody interactions (2) , and it was of interest to see whether or not the reaction of CAA with heterologous virus is registered as homologous or as heterologous antigen-antibody interaction.
The photometric ACU method has been used extensively for determining the distribution by age of influenza antibodies in human sera (2) (3) (4) (5) and for analyzing antigenically the hemaggluti-nating subunits obtained after disruption of influenza viruses (3, 7, 8, 10, 12 Hemagglutinin titers were determined by use of the photometric hemagglutinin concentration unit (HCU) method (11) and expressed in terms of HCU units.
Antisera. Antisera against the strains of virus mentioned above were raised in chicken as described previously (10) . Sera were pretreated with M/90 KI04.
Preparation ofSSAj,0 and CAAi0o. Isolated CAA (CAAi,,,) and isolated SSA (SSAi.o,) were prepared as described by Laver et al. (14) . In brief, sera were mixed with an excess of heterologous virus, and the resulting CAA-virus complexes were separated from the SSA (SSA15,) by means of ultracentrifugation. The CAAvirus complexes were split at pH 3.0, and the CAA were separated from virus by means of ultracentrifugation.
In addition, SSAi.,i were prepared as described by Laver et (8) . Sera were tested with PC and HK virus and with the recombinant A/Bel/34 (HO)-A/Sing/1/57 (N2), and the titer ratios of antihemagglutinin to antineuraminidase antibodies were found to range from 3.5-1 to 7.5-1. As previously shown (10) , this finding warrants the conclusion that the reaction of sera with 90 to 110 HCU of HK and PC virus was due to anti-hemagglutinin antibodies and not measurably influenced by antineuraminidase antibodies.
The isotherms describing the reaction of virus with antibodies were established as described previously (9) . In brief, graded serum dilutions were allowed to react with 90 to 110 HCU of virus, and the concentrations of unbound virus (Cf.,) were photometrically determined.
From these data, the slope 1/N and the intercept log A' of the following regression line were determined by means of the method of least squares:
Cb. log = 1/N log Cfi, + log A', Cab where Cb,, is the concentration of bound virus (HCU) and Cab is the concentration of antibody (ACU). The regression lines were tested for linearity as described previously (10) .
Determination of the number and quality of antibody molecules. The number of antibody molecules per ml (A) and their quality expressed in terms of the equilibrium constant K was determined by means of equilibrium filtration as described by Fazekas des St. Groth and Webster (13) . The technical equipment used was that previously described (16) . In addition, A and K values were determined by use of the following modification (16): The virus doses employed were measured by use of the photometric HCU method (11) . For calculations, 1 HCU unit was considered to represent 2.467 x 107 virus particles as previously found by electron microscopy (6). The sera and filtrates were tested under the conditions of the photometric ACU method (9).
Titers were expressed in terms of d5o values against PC or HK virus and used for calculation of A and K values. These modifications have been found to improve greatly the accuracy of determination of A and K values (16) .
Each antiserum was reacted in equilibrium filtration both with homologous and heterologous virus, and filtrates were also tested both with HK and PC virus.
Comparisons ofA and Kvalues determined by means of equilibrium filtration. The differences between the arithmetic means of the logarithms of A and K values were tested for significance (P < 0.05) by means of a t test.
When the same antibody preparation was tested with PC and HK virus, the A and K values measured with PC virus were earmarked by the subscript PC and those pertaining to the use of HK virus by the subscript HK. When Apc was found to differ from AHK and/or Kpc from KHK', this could either reflect the presence of antigenically different antigenic sites on virus HK and PC or could be due to the presence of different numbers of identical antigenic determinants per virus particle of these strains.
To decide which interpretation is the correct one, the logarithms of the ratios Apc/Kpc and AHK/KHK were tested for significant differences by use of a t test (P < 0.05). Since the ratios A/K are independent from the number of antigenic sites per virus particle (13), the finding of significant differences between the logarithms of Apc/Kpc and ofAHK/KHK indicates that the differences between log A and/or log K values found were due to the presence of antigenically different antigenic sites on strains HK and PC and not to a different number of the identical antigenic sites on particles of both strains.
Determination of the relative number of anti- 
Am2 S2 -=dV (3:
As a consequence:
Equation (4) 'The strain of virus used for equilibrium filtration was indicated by the abbreviations Hom (homologous virus) and Het (heterologous virus), and the virus strain used for testing the filtrates was indicated by the abbreviations horn (homologous virus) and het (heterologous virus).
value of experiments where CAA and SSA were allowed to react simultaneously with homologous virus (comparison of experiments 3 and 8 and of experiments 11 and 16) . This finding warrants the conclusion that the presence of SSA influenced the reaction of CAA with homologous virus.
The relative number of antigenic sites per virus particle available for the reaction of CAA with homologous and with heterologous virus was determined. In addition, it was tested whether or not SSA and CAA compete for the same antigenic sites when allowed to react simultaneously with homologous virus. For this purpose, the relative number of antigenic sites available for the reaction of CAA in the presence and absence of SSA was determined ( Table 3 ). Note that homologous virus was found to have a much higher number of antigenic sites per virus particle available for the reaction with isolated CAA than did heterologous virus. However, when reacting CAA in presence of SSA, the available number of antigenic sites on homologous virus was drastically reduced, indicating that both kinds of antibodies competed for the same antigenic sites.
The data presented in Tables 2 and 3 represent values determined by use of the modified technique of equilibrium filtration (16) . The same conclusions were reached when using data obtained by means of the original method (13) .
Kinetics of reactions of CAA and SSA with virus strains PC and HK. We tried to establish the constants log A' and 1/N of the isotherms describing the reactions of CAA and SSA with virus strains PC and HK (Table 4) . Each isotherm was based on 30 measurements. The log A and 1/N values were tested for significant differences by means of a t test (P < 0.05). The results obtained indicate that the reactions of SSA and CAA with homologous virus could be described by identical isotherms, although no isotherm was found valid for describing the reactions of CAA with heterologous virus. These In addition, it should be mentioned that the reaction of CAA with homologous virus was found to show the same kinetics of virus-antibody interaction as did SSA when tested by means of the photometric ACU test and that the reaction of CAA with heterologous virus was registered as heterologous reaction in terms of this test system. Therefore, the conclusion was reached that the SSA and CAA tested were antibodies of the same specificity which differed in quality, the CAA being of higher quality than the SSA.
This conclusion is at variance with results previously presented (18) where a human serum obtained after infection with PC gave lines of identity when tested with strains PC and HK by means of the double-immunodiffusion test. However, this discrepancy could be explained by assuming that the potential of the double-immunodiffusion test to discriminate antigen-antibody interactions between closely related strains is inferior to that of the HI or ACU test system. In addition, it should be realized that double-immunodiffusion tests were carried out with disrupted influenza virus suspensions, and it has been previously reported (3, 7, 12 ) that disruption of influenza virus can result in the appearance of so-called minor antigenic components which are not discernible in intact virus. Therefore, the discrepancy mentioned above could also be explained by assuming that the human serum contained minor antigen antibodies which reacted with identical minor antigenic components present in disrupted virus of both strains.
Furthermore, the results presented in this paper do clearly indicate that the potential of the photometric ACU method to discriminate between homologous and heterologous antigen-antibody interactions is not handicapped by the reaction of CAA with heterologous virus strains since those reactions are registered as hetefologous reactions.
